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DElVA!"IVES OF PEnFLUODICAEEONIC ACIDS

I. L. Knunyants and N. P. Krasuskaey

In a re.ort published previously L-iJ there Is a description of obtain-

ing higher perfluodicarbcnic acids by the oxidation of 4(, a$-perfluodlolofint:

Cl2 M CF - (CF,), - CF - CF2 4 HOOC- (CFs),, -COON (1)
n -- *8,2 n m 4,8.12

In continuing the work in the synthesis and use of yerfluodicarbonic acids

we prepared some bifunctionr. derivatives of perfluoradipic. perfluosebacic,

and perfluododeca-metblene-dicearbonic acids obtained by oxidation of per-

fluoroctadiene, perfluododecadiene, and pe -fluohexadecadiene, respectively.

There were oremared chioranhydrides, esters, amides, zitlleind amidines

of the acids inlicated by the following proceduret
HOOC - (CF,), - COOH C,HOCO - (CF.). COOCH, !.H. H2NCO (C,) 4, CONHs3

PSOSN
0C.' ,1 Po (2)

CIC .(CF), COd HN =C- (CF2,4 -C- NH !L*.!.N -C-(CF,)-CN
AH s I.

From the same verfliodicarbonic ac ds--perfluoradipic, .erfluosebacic, and

perfluododeca-methylene-dicarboni c-through the reduction of their ethyl es-

ters by sodWiw borohydride in diglyme In the presence of anhydrous ammonium

chloride f-2 there were synthesized the resective .. d, t. W-tetrabydro-

perfluo1ol : C,H&OCO - (CF ), COOCH, KaDH..AICI, HOCII - (CF,)4 CHOH
, -4,8,12 (3)

The method of reduction of the sodium borchydride was taken by us for the
first time for the reduction of esters o perfluodicarbonic acids, and it

showed a number of advantages over reduction by lithlu-aluinm-hydride In

ether solutions _J.

Some bifunctional derivatives of perfluodicarbonic acids; for example,

amidines and 0, r, w,W-tetrabdro-verfluodiols, were used for obtaining

polymer compmnds.
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Zx2erimental Part

Obtaining derivatives of perfluodicarbonic acids Esters, 0.05 of a

mole of verfluodicarbonic acid are dissolved in 30 to 50 ml of abs ethanol,

* there is added 1.5 ml of fluosulfonlc acid, and the whole Is heated In a

boiling-water bath for 1.5 hours. The solution is poured into cold water,

.and +he flaked oil is taken into ether, washed with a solution of NaNCoi

* and water, dried and distille. One gets diethy.L esters-: of perfluoradipic

acid. b. p. 94--970 /7 mm, 1O 1.35 4 d0 1.426, yield 90%: perfluosebacic

* 20 20.acid, b. p. 118-100/5 mm, nD l.342., d4 .1.578, yield 9516; erfluododeca-

methylene-dicarbonic acid, b. p. 142-1430/5 mm, n 0 1.3408, 40 1.6ts6. yield

704. There were found %:.C 28.Z2 B 1.14: 7 61.63; C18 O 4 7d.. Complted

% C 28.95: R 1.34; 7 61.12.

ChloranRhdrides, 0.02 of a mole of perfluodicarbonic acid m mixed With

0.08 to 0.1 of a mole of SOC12 , there is added 0.01 of a mole of KOH and 2

to 3 dron. of pyridine, and the whole is heated in a boiling-water bath for

several hours (until complete solution of the acid). The excess of SOC12

is evaporated out and the product of the reaction is distilled. One gets

chloranhydrides: of perfluoradipic acid, b. p. 130-1320,. nj0 1.34d., yield

78%, perfluosebacic acid, B. P. 115--1170/40 m, m. p. 29-300, yield. 78%;

perfluododeca-methylene-dicarbonic acid, b. p. 1610/50 mm, m. p. 92-9.o,

yield 71%. There were found %: C 23.37; 7 61.84; C1 02724 C12. Computed

%: C 23.10, 7 62.72. 0

Amides. 0.05 of a mole of ethyl esters of perfluodicarbonic acid are

dissolved in 50 to 60 ml of abe. ester, and a current of dry NH3 is passed
r3

through until saturation. One gets amides of peofluodicarbonic acids with

a yield of 95--98S: amide of perfluoradipic acid, m. p. 235 to 2380, amide

of w rfluosebacic acid, m. p. 23a--23°90 aside of perfluododeca-methylene-
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dichrbonic acid, a. p. 24Z- 44 0 . There were found S: C 24.01: E 0.72:

7 66.41: N 3.48y CII 4 0&ZYZ IZ. Computed 6: C 24.41: R 0.59; 1 4.07: 7 66. 28'

Nitrile. 0.02-0.05 of a mole of amide of perfluodicarbonic acid is

mixed with 0.1-of a mole of PZ0 5 and heated in Wood's bath at 100-30Q0

with simultaneous evaporation of nitrile being formed. In obtaining the

nitrile of perfluododeca-methylene-dicarbonic acid the evaporation Is done

in a vacuum. The nitriles obtained are distilled ones more: nitriLe of

perfluoradipic acid, b. p. 63,Owyield 77%: nitril of fluosebacid acid, b. p.

147±-4tO, nD0 1.3039, d = 1.673, yield 00%. There were found *: C 26.10;

7 67.63: 1 6.70j C10 F6N2 . Computed %: C 26.54; 7 67.25; 1 6.19: nitril

of perfluododeca-methylene-dicarbonic acid, b. p. 115--120/10 um. a. p.

78 (from acetone). There we'e found %: C 26.0d: 7 69.25 N 4.34; C14YIjZ.

AmidineS, 0.02-0.05 of a mole of perfluodicarbonic acid are placed

In a two-necked returt with a reverse cooler for dry ice (C02 ); one adds

from a dropping funnel in 2-3 operation 30-40 ml of liquid ammonium, main-

tains at room temperature for 2 hours, and then leaves for evaporation of

the amonium. In the deposit one gets amidines of perfluodicarbonic acids

with a yield of 96-994 In the form of white or yellowish powders. On

crystallizes from acetone; one obtains: amidine of perfluoradipic acid, i. p.

1540 (literature dAta L-4_ 1250). There were found %: C 25.39:, 2.02;

7 52.67; 1 19. 80; C6HE6YN 4 . Computed %: C Z5.1d, N 2.0; 7 53.15: N 19.58:

amidine of perfluosebacic acid, m. p. 173-175O (with Diff.). There were.

found I: C 24.40; 1 1.40; V 62.12: N 11.02; C1 0 N6F16N4 . Computed S: C 24.69;

R 3.23- 7 62.55; N 11.52. • ?or obtaining amidine of perfluododeca-methylene-

dicarbonic acid a mixture of nitrile and liquid hmmonia Is tept at room tes-

perature for 10 to 12 hours In a closed steel test tube. After removing

the ammonia the amaidine dodecailethylene-dicarbonate Is washed with acetone

F1rDTT63-463/1 f. 2 3-



knd ether, m. P. 187-1900 (with Diff.) There were found %: C 2A4.ZO;

R 0.94; 7 66.60: N 7.96; Cm146 724,2l. Computed %: G 24.48: B O.?:

1 66.47: N 8.16.

The obtaining of a. cf. W. C-tetrahydro-overfluodiol In a three-necked

retort with a stirrer, reverse cooler, and a dropping funnel one dissolves

0.04 of a mole of NaBE4 in 25 -- 30 of dry diglyme (dimethyl ether of dbthylene

glycol): from the droo ing funnel one adds a solution of 0.015 moles of

freshly sublimated AiC13 in25-30-ml of diglyme and afterwards a solution

of 0.02 moles of ethyl ether of perfluodicarbonic acid in diglyme at such.

a rate that the reaction takes place with moderate cooling. After finish-

ing the addition of the ether one stirs for about 1 hour at room temperature,

then while heating in a water bath at 50-600 during the cour.se of 30 to 40

min. After cooling the reaction mixture is gradually transferred to 100 to

200 ml of ice water, made acid by 10 to 15 ml of concentrated hydrochloric

acid. The solution obtained goes two or three times through ether extraction.

The extract is washed several times with water, dried.,nd distilled. After

evaporation of the ether and a small quantity of diglyme one get crystalline

or oil-like residue, which begins to crystallize with the addition of a small

amount of chloroform. For final purification of the diols obtained they are

distilled in F_ vacuum or crystal lzed from CEC13 or CC14. One gets c. f, (p3, ttj.

tetrabydrohexandiol HOCBe (CPZ) 4 COB0N b. p. 1l8--1Z0O/ll ma, a. p. 67-650,

yield 80%: phenylurethane. b. p. 1400 (from CC14). There were found %: C

48.37; B 3.29; 7 31.04: CX0 N16 760 4 N2 . Comuted %: C 4U.00; B 3.0: 7 30.40:

c. c)., -tetrahydrooerfluodecandiol HOC 2 (CF7)dCHeONb b. p. 1320/4 mm: a. p.

235--1360 , yield 90%. There were found %: C 25.85; E 1.1U: 7 66.16; CL)kF160.

Computed 4: C 25.96: B 1.29. 7 67.96. phenylrethane. b. p. l40-141 (from

C1 4). There were found %: C 1.44: R 2.44: P 43.351 N 3.98: C24B1 6 716N;0 4.

7'D -TT-6-463/1 f4 £4



Computed %: C 41.14: H 2.25; 7 43.42, 4or, a, a, , -tetrahydroverflu-tetra-

decandiol NOCN(C12 )1 2 CN20H, b. p. l83--liO, yield 87%. There were found l:

C 25.27: R 0.93: 7 6d.68: C101602724. Computed %: C 23.37: B 0.90; Y 6b.58.

Phenylurethane, b. p. 153--1540. There were found 1: C 37.6 . N JL.81;"

7 50.1: 0281 J60472412. Computed 5: C 37.33: H 1.7'; 1 50.66.

Co n c lu s I o n s

1. From the abowe perfluodicarbonic acids of the general formula BOOC

(C?2)nCOOE, where n': 4, d, 12 obtained from products of telomerisation of

tetrafluorethyene by trlfluodlchloro-lodethane there were synthesized bi-

functional derivatives.-chloranhydrides, esters, amides, nitriles and amidineo.

2. By reduction of esters of perfluoradipic, perfiuosebacic, and perfluo-

dodeca-methylene-dicarbonic acids using sodium borhydride in the presence of

anhydrous ammonium chloride, there were obtained the corresponding C,,rv-tetr&-
ydroperfluodlol of the general formula NOCE2 - (CF )nCMO, where a:

4, , 12.
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